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Abstract 
Lambeck, E-W., On distance regular graphs with c, = b,, Discrete Mathematics I 13 (1993) 
275-276. 
Let I- be a distance regular graph with intersection array {b,,, b, , . . . , b,, I: c,, c,, . . . , cd}. 
We show that b, d 1 whenever c, = b,. 
Let r be a graph of diameter d. r is called distance regular with intersection 
array { bo, b, , . . . , bd_,; cl, c2, . . . , cd} if for all i < d and for any two vertices y 
and 6 at distance i we have jc+,(r) n T(Gjl = 6; and It_,(r) n r(s)1 = c;. Here 
q<(y) stands for the set of vertice!: at distance j from LY and T(cu) = G(a). Clearly 
b,, = co = 0 and c, = 1. Obviously a distance regular graph r is regular of degree 
k = 60, and, if we put ai=k-bi-ci, then I&(y) fJ r( S)l = ai whenever 
d( y, 6) = i. We will also use the notation A = aI, p = c2 and j3’ = {p} U r(p). 
In [ 1, $5.41 the authors pose the following question. Does ci = 6, imply bi = 1 
for i < d? In this note we will prove a theorem that provides an affirmative answer 
to this question. We will need the following lemma. It is actually Yroposition 
(5.5.1) from [l], but note that in the original statement the ccndition in (ii) was 
erroneously omitted. 
Lemma. Let r be a distance regular graph of diameter d with A > 0. Then the 
following holds for 1 d i d d - 1. 
(i) 2ai 3 A + 1. 
(ii) a, + ai+l zA+l, unlessi+l=dandad=O. 
(iii) bi+cJ+,a:A+2. 
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Theorem. Let r be a distance regular graph. Suppose for some i > 0 we have 
c, = b,. Then we must have bi s 1. 
Proof. Assume that r satisfies Ci =bl and bi>l for some i>O. Then A>0 
because I<ai+bi=k-ci=k-6, = A + 1. In that case the previous lemma 
yields ai 2 (A + 1)/2, SO 1 C bi 6 (A + 1)/2, from which we get A 3 3 and ai > 2. 
Take a vertex cy of r, let /3 E c(m) and 6 E I;+,(a) n r(p). The il common 
neighbours of @ and 6 must be in the set 
A(&:= l&x) U &+,(a), 
in which /3 has exactly ai + bi - 1 = il neighbours distinct from 6. Hence 
(1) ifBeI;I(tx), &~&+,(a)nr(/3). then&-aforallaEA(cx)nf(/3)\{6}. 
This gives ai+ 12 bi - 1 > 0 and by the previous lemma we get ai + ai+ 12 A + 1, 
i.e., a,,, 2 bi. So we can find a vertex p E I(6) n &+,(a) with p not adjacent to 
/3. If p and /3 would have a common neighbour t E &(a), then (1) applied to the 
edge t - p gives p - /3, a contradiction. Thus_ we must have (T(p) n r(p)) c 
(&+,( ar) n W)), hence 
(2) /J d bi- 
Let (T and t be two distinct neighbours of /? in &(a). Then by (1) they have at 
least 1 + bi common neighbours, viz. the vertices of {/3} U (&+,(a) n r(p)). 
Therefore they must be adjacent by (2). It follows that A(a) n 6’ is a 
(d + 2)-clique. In particular we have 
(3) for any vertex CY and any edge p - y with /I, y E c+l(~), the common 
neighbours of /3 and y have distance i or i +. 1 to cx 
Now let us take any two neighbours 6 and p of p in &&,(a), then 6 - p by (1). 
But for any vertex E E Z(a) n c-,(/3) we have d(E, 6) =d(~, p) = i, d(e, 6) = 
i - 1. which contradicts (3). Hence our initial assumption was false, which shows 
the theorem. Cl 
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